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requirements. Unless we specify other-

wise, store these records in any format 

and on any media and keep them read-

ily available for one year after you 

send an associated application for cer-

tification, or one year after you gen-

erate the data if they do not support an 

application for certification. You must 

promptly send us organized, written 

records in English if we ask for them. 

We may review them at any time. 

(b) The regulations in § 1033.255 and 40 

CFR 1068.101 describe your obligation 

to report truthful and complete infor-

mation and the consequences of failing 

to meet this obligation. This includes 

information not related to certifi-

cation.

(c) Send all reports and requests for 

approval to the Designated Compliance 

Officer (see § 1033.901). 

(d) Any written information we re-

quire you to send to or receive from an-

other company is deemed to be a re-

quired record under this section. Such 

records are also deemed to be submis-

sions to EPA. We may require you to 

send us these records whether or not 

you are a certificate holder. 

[75 FR 22982, Apr. 30, 2010] 

Subpart B—Emission Standards 
and Related Requirements 

§ 1033.101 Exhaust emission standards. 
See §§ 1033.102 and 1033.150 to deter-

mine how the emission standards of 

this section apply before 2023. 

(a) Emission standards for line-haul lo-
comotives. Exhaust emissions from your 

new locomotives may not exceed the 

applicable emission standards in Table 

1 to this section during the useful life 

of the locomotive. (NOTE: § 1033.901 de-

fines locomotives to be ‘‘new’’ when 

originally manufactured and when re-

manufactured.) Measure emissions 

using the applicable test procedures de-

scribed in subpart F of this part. 

TABLE 1 TO § 1033.101—LINE-HAUL LOCOMOTIVE EMISSION STANDARDS

Year of original manufacture Tier of standards 
Standards (g/bhp-hr) 

NOX PM HC CO 

1973–1992 a ................................. Tier 0 b ........................................ 8.0 0.22 1.00 5.0 
1993 a–2004 ................................. Tier 1 b ........................................ 7.4 0.22 0.55 2.2 
2005–2011 ................................... Tier 2 b ........................................ 5.5 e 0.10 0.30 1.5 
2012–2014 ................................... Tier 3 c ......................................... 5.5 0.10 0.30 1.5 
2015 or later ................................ Tier 4 d ........................................ 1.3 0.03 0.14 1.5 

a Locomotive models that were originally manufactured in model years 1993 through 2001, but that were not originally 
equipped with a separate coolant system for intake air are subject to the Tier 0 rather than the Tier 1 standards. 

b Line-haul locomotives subject to the Tier 0 through Tier 2 emission standards must also meet switch standards of the same 
tier.

c Tier 3 line-haul locomotives must also meet Tier 2 switch standards. 
d Manufacturers may elect to meet a combined NOX+HC standard of 1.4 g/bhp-hr instead of the otherwise applicable Tier 4 

NOX and HC standards, as described in paragraph (j) of this section. 
e The PM standard for newly remanufactured Tier 2 line-haul locomotives is 0.20 g/bhp-hr until January 1, 2013, except as 

specified in § 1033.150(a). 

(b) Emission standards for switch loco-
motives. Exhaust emissions from your 

new locomotives may not exceed the 

applicable emission standards in Table 

2 to this section during the useful life 

of the locomotive. (Note: § 1033.901 de-

fines locomotives to be ‘‘new’’ when 

originally manufactured and when re-

manufactured.) Measure emissions 

using the applicable test procedures de-

scribed in subpart F of this part. 

TABLE 2 TO § 1033.101—SWITCH LOCOMOTIVE EMISSION STANDARDS

Year of original manufacture Tier of standards 
Standards (g/bhp-hr) 

NOX PM HC CO 

1973–2001 ................................... Tier 0 ........................................... 11.8 0.26 2.10 8.0 
2002–2004 ................................... Tier 1 a ........................................ 11.0 0.26 1.20 2.5 
2005–2010 ................................... Tier 2 a ........................................ 8.1 b 0.13 0.60 2.4 
2011–2014 ................................... Tier 3 ........................................... 5.0 0.10 0.60 2.4 
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TABLE 2 TO § 1033.101—SWITCH LOCOMOTIVE EMISSION STANDARDS—Continued

Year of original manufacture Tier of standards 
Standards (g/bhp-hr) 

NOX PM HC CO 

2015 or later ................................ Tier 4 ........................................... c 1.3 0.03 c 0.14 2.4 

a Switch locomotives subject to the Tier 1 through Tier 2 emission standards must also meet line-haul standards of the same 
tier.

b The PM standard for new Tier 2 switch locomotives is 0.24 g/bhp-hr until January 1, 2013. 
c Manufacturers may elect to meet a combined NOX+HC standard of 1.4 g/bhp-hr instead of the otherwise applicable Tier 4 

NOX and HC standards, as described in paragraph (j) of this section. 

(c) Smoke standards. The smoke opac-

ity standards specified in Table 3 to 

this section apply only for locomotives 

certified to one or more PM standards 

or FELs greater than 0.05 g/bhp-hr. 

Smoke emissions, when measured in 

accordance with the provisions of Sub-

part F of this part, shall not exceed 

these standards. 

TABLE 3 TO § 1033.101—SMOKE STANDARDS FOR LOCOMOTIVES (PERCENT OPACITY)

Steady-state 30-sec peak 3-sec peak 

Tier 0 ................................................................................................................. 30 40 50
Tier 1 ................................................................................................................. 25 40 50
Tier 2 and later .................................................................................................. 20 40 50 

(d) Averaging, banking, and trading. 
You may generate or use emission 

credits under the averaging, banking, 

and trading (ABT) program as de-

scribed in subpart H of this part to 

comply with the NOX and/or PM stand-

ards of this part. You may also use 

ABT to comply with the Tier 4 HC 

standards of this part as described in 

paragraph (j) of this section. Gener-

ating or using emission credits requires 

that you specify a family emission 

limit (FEL) for each pollutant you in-

clude in the ABT program for each en-

gine family. These FELs serve as the 

emission standards for the engine fam-

ily with respect to all required testing 

instead of the standards specified in 

paragraphs (a) and (b) of this section. 

FELs may not be higher than the fol-

lowing limits: 

(1) FELs for Tier 0 and Tier 1 loco-

motives originally manufactured be-

fore 2002 may have any value. 

(2) FELs for Tier 1 locomotives origi-

nally manufactured 2002 through 2004 

may not exceed 9.5 g/bhp-hr for NOX

emissions or 0.60 g/bhp-hr for PM emis-

sions measured over the line-haul duty 

cycle. FELs for these locomotives may 

not exceed 14.4 g/bhp-hr for NOX emis-

sions or 0.72 g/bhp-hr for PM emissions 

measured over the switch duty cycle. 

(3) FELs for Tier 2 and Tier 3 loco-

motives may not exceed the Tier 1 

standards of this section. 

(4) FELs for Tier 4 locomotives may 

not exceed the Tier 3 standards of this 

section.

(e) Notch standards. (1) Exhaust emis-

sions from locomotives may not exceed 

the notch standards specified in para-

graph (e)(2) of this section, except as 

allowed in paragraph (e)(3) of this sec-

tion, when measured using any test 

procedures under any test conditions. 

(2) Except as specified in paragraph 

(e)(5) of this section, calculate the ap-

plicable notch standards for each pol-

lutant for each notch from the certified 

notch emission rate as follows: 

Notch standard = (Ei) × (1.1 + (1—ELHi/

std))

Where:

Ei = The deteriorated brake-specific emission 

rate (for pollutant i) for the notch (i.e., 

the brake-specific emission rate cal-

culated under subpart F of this part, ad-

justed by the deterioration factor in the 

application for certification); where i is 

NOX, HC, CO or PM. 

ELHi = The deteriorated line-haul duty-cycle 

weighted brake-specific emission rate for 

pollutant i, as reported in the applica-

tion for certification, except as specified 

in paragraph (e)(6) of this section. 
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std = The applicable line-haul duty-cycle 

standard/FEL, except as specified in 

paragraph (e)(6) of this section. 

(3) Exhaust emissions that exceed the 

notch standards specified in paragraph 

(e)(2) of this section are allowed only if 

one of the following is true: 

(i) The same emission controls are 

applied during the test conditions caus-

ing the noncompliance as were applied 

during certification test conditions 

(and to the same degree). 

(ii) The exceedance result from a de-

sign feature that was described (includ-

ing its effect on emissions) in the ap-

proved application for certification, 

and is: 

(A) Necessary for safety; 

(B) Addresses infrequent regenera-

tion of an aftertreatment device; or 

(C) Otherwise allowed by this part. 

(4) Since you are only required to 

test your locomotive at the highest 

emitting dynamic brake point, the 

notch caps that you calculate for the 

dynamic brake point that you test also 

apply for other dynamic brake points. 

(5) No PM notch caps apply for loco-

motives certified to a PM standard or 

FEL of 0.05 g/bhp-hr or lower. 

(6) For switch locomotives that are 

not subject to line-haul standards, 

ELHi equals the deteriorated switch 

duty-cycle weighted brake-specific 

emission rate for pollutant i and std is 

the applicable switch cycle standard/ 

FEL.

(f) Fuels. The exhaust emission stand-

ards in this section apply for loco-

motives using the fuel type on which 

the locomotives in the engine family 

are designed to operate. 

(1) You must meet the numerical 

emission standards for HC in this sec-

tion based on the following types of hy-

drocarbon emissions for locomotives 

powered by the following fuels: 

(i) Alcohol-fueled locomotives: THCE 

emissions for Tier 3 and earlier loco-

motives and NMHCE for Tier 4. 

(ii) Gaseous-fueled locomotives: 

NMHC emissions. 

(iii) Diesel-fueled and other loco-

motives: THC emissions for Tier 3 and 

earlier locomotives and NMHC for Tier 

4. Note that manufacturers/remanufac-

turers may choose to not measure 

NMHC and assume that NMHC is equal 

to THC multiplied by 0.98 for diesel- 

fueled locomotives. 

(2) You must certify your diesel- 

fueled locomotives to use the applica-

ble grades of diesel fuel as follows: 

(i) Certify your Tier 4 and later die-

sel-fueled locomotives for operation 

with only Ultra Low Sulfur Diesel 

(ULSD) fuel. Use ULSD as the test fuel 

for these locomotives. 

(ii) Certify your Tier 3 and earlier 

diesel-fueled locomotives for operation 

with only ULSD fuel if they include 

sulfur-sensitive technology and you 

demonstrate compliance using a ULSD 

test fuel. 

(iii) Certify your Tier 3 and earlier 

diesel-fueled locomotives for operation 

with either ULSD fuel or Low Sulfur 

Diesel (LSD) fuel if they do not include 

sulfur-sensitive technology or if you 

demonstrate compliance using an LSD 

test fuel (including commercial LSD 

fuel).

(iv) For Tier 1 and earlier diesel- 

fueled locomotives, if you demonstrate 

compliance using a ULSD test fuel, you 

must adjust the measured PM emis-

sions upward by 0.01 g/bhp-hr to make 

them equivalent to tests with LSD. We 

will not apply this adjustment for our 

testing.

(g) Useful life. The emission standards 

and requirements in this subpart apply 

to the emissions from new locomotives 

for their useful life. The useful life is 

generally specified as MW-hrs and 

years, and ends when either of the val-

ues (MW-hrs or years) is exceeded or 

the locomotive is remanufactured. 

(1) The minimum useful life in terms 

of MW-hrs is equal to the product of 

the rated horsepower multiplied by 

7.50. The minimum useful life in terms 

of years is ten years. For locomotives 

originally manufactured before Janu-

ary 1, 2000 and not equipped with MW- 

hr meters, the minimum useful life is 

equal to 750,000 miles or ten years, 

whichever is reached first. See § 1033.140 

for provisions related to rated power. 

(2) You must specify a longer useful 

life if the locomotive or locomotive en-

gine is designed to last longer than the 

applicable minimum useful life. Rec-

ommending a time to remanufacture 

that is longer than the minimum use-

ful life is one indicator of a longer de-

sign life. 
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(3) Manufacturers/remanufacturers of 

locomotives with non-locomotive-spe-

cific engines (as defined in § 1033.901) 

may ask us (before certification) to 

allow a shorter useful life for an engine 

family containing only non-loco-

motive-specific engines. We may ap-

prove a shorter useful life, in MW-hrs 

of locomotive operation but not in 

years, if we determine that these loco-

motives will rarely operate longer than 

the shorter useful life. If engines iden-

tical to those in the engine family have 

already been produced and are in use, 

your demonstration must include docu-

mentation from such in-use engines. In 

other cases, your demonstration must 

include an engineering analysis of in-

formation equivalent to such in-use 

data, such as data from research en-

gines or similar engine models that are 

already in production. Your dem-

onstration must also include any over-

haul interval that you recommend, any 

mechanical warranty that you offer for 

the engine or its components, and any 

relevant customer design specifica-

tions. Your demonstration may include 

any other relevant information. 

(4) Remanufacturers of locomotive or 

locomotive engine configurations that 

have been previously certified under 

paragraph (g)(3) of this section to a 

useful life that is shorter than the 

value specified in paragraph (g)(1) of 

this section may certify to that same 

shorter useful life value without re-

quest.

(5) In unusual circumstances, you 

may ask us to allow you to certify 

some locomotives in your engine fam-

ily to a partial useful life. This allow-

ance is limited to cases in which some 

or all of the locomotive’s power assem-

blies have been operated previously 

such that the locomotive will need to 

be remanufactured prior to the end of 

the otherwise applicable useful life. 

Unless we specify otherwise, define the 

partial useful life based on the total 

MW-hrs since the last remanufacture 

to be consistent with other loco-

motives in the family. For example, 

this may apply for a previously 

uncertified locomotive that becomes 

‘‘new’’ when it is imported, but that 

was remanufactured two years earlier 

(representing 25 percent of the normal 

useful life period). If such a locomotive 

could be brought into compliance with 

the applicable standards without being 

remanufactured, you may ask to in-

clude it in your engine family for the 

remaining 75 percent of its useful life 

period.

(h) Applicability for testing. The emis-

sion standards in this subpart apply to 

all testing, including certification test-

ing, production-line testing, and in-use 

testing.

(i) Alternate CO standards. Manufac-

turers/remanufacturers may certify 

Tier 0, Tier 1, or Tier 2 locomotives to 

an alternate CO emission standard of 

10.0 g/bhp-hr instead of the otherwise 

applicable CO standard if they also cer-

tify those locomotives to alternate PM 

standards less than or equal to one-half 

of the otherwise applicable PM stand-

ard. For example, a manufacturer cer-

tifying Tier 1 locomotives to a 0.11 g/ 

bhp-hr PM standard may certify those 

locomotives to the alternate CO stand-

ard of 10.0 g/bhp-hr. 

(j) Alternate NOX+HC standards for 

Tier 4. Manufacturers/remanufacturers 

may use credits accumulated through 

the ABT program to certify Tier 4 loco-

motives to an alternate NOX+HC emis-

sion standard of 1.4 g/bhp-hr (instead of 

the otherwise applicable NOX and

NMHC standards). You may use NOX

credits to show compliance with this 

standard by certifying your family to a 

NOX+HC FEL. Calculate the NOX cred-

its needed as specified in subpart H of 

this part using the NOX+HC emission 

standard and FEL in the calculation 

instead of the otherwise applicable NOX

standard and FEL. You may not gen-

erate credits relative to the alternate 

standard or certify to the standard 

without using credits. 

(k) Upgrading. Upgraded locomotives 

that were originally manufactured 

prior to January 1, 1973 are subject to 

the Tier 0 standards. (See the defini-

tion of upgrade in § 1033.901.) 

(l) Other optional standard provisions. 
Locomotives may be certified to a 

higher tier of standards than would 

otherwise be required. Tier 0 switch lo-

comotives may be certified to both the 

line-haul and switch cycle standards. 

In both cases, once the locomotives be-

come subject to the additional stand-

ards, they remain subject to those 
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standards for the remainder of their 

service lives. 

[73 FR 37197, June 30, 2008, as amended at 73 

FR 59188, Oct. 8, 2008; 75 FR 22982, Apr. 30, 

2010]

§ 1033.102 Transition to the standards 
of this part. 

(a) Except as specified in § 1033.150(a), 

the Tier 0 and Tier 1 standards of 

§ 1033.101 apply for new locomotives be-

ginning January 1, 2010, except as spec-

ified in § 1033.150(a). The Tier 0 and Tier 

1 standards of 40 CFR part 92 apply for 

earlier model years. 

(b) Except as specified in § 1033.150(a), 

the Tier 2 standards of § 1033.101 apply 

for new locomotives beginning January 

1, 2013. The Tier 2 standards of 40 CFR 

part 92 apply for earlier model years. 

(c) The Tier 3 and Tier 4 standards of 

§ 1033.101 apply for the model years 

specified in that section. 

§ 1033.110 Emission diagnostics—gen-
eral requirements. 

The provisions of this section apply if 

you equip your locomotives with a di-

agnostic system that will detect sig-

nificant malfunctions in their emis-

sion-control systems and you choose to 

base your emission-related mainte-

nance instructions on such diagnostics. 

See § 1033.420 for information about how 

to select and maintain diagnostic- 

equipped locomotives for in-use test-

ing. Notify the owner/operator that the 

presence of this diagnostic system af-

fects their maintenance obligations 

under § 1033.815. Except as specified in 

§ 1033.112, this section does not apply 

for diagnostics that you do not include 

in your emission-related maintenance 

instructions. The provisions of this sec-

tion address diagnostic systems based 

on malfunction-indicator lights (MILs). 

You may ask to use other indicators 

instead of MILs. 

(a) The MIL must be readily visible 

to the operator. When the MIL goes on, 

it must display ‘‘Check Emission Con-

trols’’ or a similar message that we ap-

prove. You may use sound in addition 

to the light signal. 

(b) To ensure that owner/operators 

consider MIL illumination seriously, 

you may not illuminate it for malfunc-

tions that would not otherwise require 

maintenance. This section does not 

limit your ability to display other indi-

cator lights or messages, as long as 

they are clearly distinguishable from 

MILs affecting the owner/operator’s 

maintenance obligations under 

§ 1033.815. 

(c) Control when the MIL can go out. 

If the MIL goes on to show a malfunc-

tion, it must remain on during all later 

engine operation until servicing cor-

rects the malfunction. If the engine is 

not serviced, but the malfunction does 

not recur during the next 24 hours, the 

MIL may stay off during later engine 

operation.

(d) Record and store in computer 

memory any diagnostic trouble codes 

showing a malfunction that should il-

luminate the MIL. The stored codes 

must identify the malfunctioning sys-

tem or component as uniquely as pos-

sible. Make these codes available 

through the data link connector as de-

scribed in paragraph (e) of this section. 

You may store codes for conditions 

that do not turn on the MIL. The sys-

tem must store a separate code to show 

when the diagnostic system is disabled 

(from malfunction or tampering). Pro-

vide instructions to the owner/operator 

regarding how to interpret malfunction 

codes.

(e) Make data, access codes, and de-

vices accessible. Make all required data 

accessible to us without any access 

codes or devices that only you can sup-

ply. Ensure that anyone servicing your 

locomotive can read and understand 

the diagnostic trouble codes stored in 

the onboard computer with generic 

tools and information. 

(f) Follow standard references for for-

mats, codes, and connections. 

§ 1033.112 Emission diagnostics for 
SCR systems. 

Engines equipped with SCR systems 

using separate reductant tanks must 

also meet the requirements of this sec-

tion in addition to the requirements of 

§ 1033.110. This section does not apply 

for SCR systems using the engine’s fuel 

as the reductant. 

(a) The diagnostic system must mon-

itor reductant quality and tank levels 

and alert operators to the need to refill 

the reductant tank before it is empty, 

or to replace the reductant if it does 
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